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formerly run to waste after concentration. In a large number of cases, ores which were formerly regarded as too poor to treat at a profit by any known process, are treated by cyanide with or without previous amalgamation. The chief advantage of the cyanide process over the chlorination process is that roasting is not necessary, even if sulphides are present; this is a most important point in the treatment of low-grade ores, especially in places where fuel and labour are costly. Moreover, silver as well as gold is extracted by cyanide solutions, and the process has been extensively applied to the treatment of silver ores, superseding the patio, pan-amalgamation and thiosulphate processes. If tellurides are present, ordinary cyanide is inefficient, and the ores must either be roasted or treated with bromo-cyanogen.
Messrs. MacAithur and Forrest, in the course of their investigation on wet methods, became dissatisfied with chlorine as a solvent, owing to its energetic and preferential action on sulphides of base metals and other bodies, and its inapplicability to ores containing silver. They desired to find a solvent which would exercise a selective action in favour of the precious metals, instead of other substances. With this object in view, they experimented with a number of solvents (such as ferric bromide, ferric chloride, etc.), and finally decided that potassium cyanide possessed advantages over all other substances. They showed that it was essential to use very dilute solutions, which do not energetically attack pyrite and many other base minerals, but readily dissolve gold and silver. Certain compounds, especially those of copper, destroy cyanide and interfere with extraction. These compounds are called " cyanicides."
" The potassium cyanide supplied to the gold mines in the early days of the gold-extracting process was a black mass containing some 75 per cent, of KCN and all the iron and carbon liberated by the decomposition of the ferrocyanide. This was replaced by the pure white crystalline product of the Eiienmeyer process, which contained about 2 molecules of KCN to 1 molecule of NaCN, the cyanogen content being equivalent to 98 to 100 per cent, of KCN. Shortly after the introduction of the Castner process in 1900, solid cakes of pure white crystalline sodium cyanide containing 97 to 98 per cent, of NaCN (equivalent to 129 to 130 per cent, of KCN), became an article of commerce, and this is at present the form in which the greater part of the cyanide employed in gold-extracting is used/'l Sodium cyanide has been objected to in some cyanide mills.2
The process was originally applied to the residue after amalgamation of gold ore, but is now in many cases used for the direct treatment of ore, especially in America, as described in Chap. XVII. Much attention was devoted to the study of the chemical side of cyaniding in the early days, but of late years the sum of knowledge of the chemistry involved has increased less rapidly. " The physical and mechanical side of cyanidation has been in a state of continuous development since the first introduction of the process. . . . The field of cyanidation has been and is constantly widening through its encroachment upon amalgamation, concentration and smelting." 3
It is desirable to understand the chemical foundations of the cyanide process before considering the details of practice, and accordingly a study of the chief chemical reactions involved is appended here.
1  Ewan, Thorpe's Diet, of Applied Chemistry, 1912, vol. ii.,.p. 182.
2  Magenau, Eng. and Mng. J., Aug. 25, 1906, p. 363.
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